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ABSTRACT 

This workbook for elementary teachers presents basic 
definitions and examples in the areas of set theory, numeration 
systems, fundamental operations and geometry. Text organization does 
not use programming frames. Answers to examples are included in a 
separate section. (DT) 
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The release of A Pro^uumed Introduction to Modern 
Mathematics for Elementary School Teachers marks The. 
third edition o£ an original manu6cM.pt developed 
in 1964 by the author. Subsequently , detailed new 
formats were designed by Miss Carol Seager in 1968 
and Mr. Richard Jim iers in 1972 as pant of research 
projects through Advanced Studies in Education. A 
self programmed text format was used in the 1968 
edition while in the 1972 edition the program more 
closely resembles the traditional problem solving 
approach with answers to accompany the text. 

In addition, new sections of study were developed 
by Mr. lmmers. The author is indebted to both 
editors for their insight and professional compe- 
tence in relating Elementary School Mathematics 
teaching and learning processes to previous educa- 
tional experiences o A pre-service students who plan 
to become teachers. 
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SET THEORY 



DEFINING SETS 

A group of objects or symbols is called a set. The concept of 
set is synonymous with the words collection, group, class, or aggre- 
gate. 

1. The windows In a house make up a of windows. 

2. The houses on one city block form a of houses. 

A set may further be defined as a col lection of objects or symbols 
in which it is possible to determine whether any given object or symbol 
does or does not belong to the set. Each object or symbol in a set is 
cal led an element or a member of that set. The symbol e means Is an 
element or member of. In Chart I below, three different sets are 
represented. 



CHART I 





SET A 


SET B 


SET C 




apple 


hammer 


cake 




cupcake 


p 1 1 ers 


glass 




fork 


ru ler 


ruler 




glass 


saw 


spoon 




sandwich 


screwdriver teacup 


3. 


The fork is an element < 


of Set 


? 


4. 


The teacup is an element of Set 


? 


5. 


The ruler Is an element 


of Sets 


and 


6. 


Which element of Set A 


is also an 


element of ! 


7. 


The knife is an element 


of Set 


? 
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SET NOTATION 

Generally capital letters (A, 6,0 are used to denote specific sets 
and lower case letters (a,b,c) are used to denote the elements or mem- 
bers in a set. Braces { } are used to enclose sets. Commas are used 
to separate elements within braces. The order in which the elements 
are listed Is unimportant unless one is considering ordered sets. For 
example, Set A, the set of vowels, would be denoted: 

A * {a,e,l ,o,u) 

Denote the following sets: 

8. Set X Is the set of letters of the alphabet used to spel I "and." 

9. Set Y Is the set of counting numbers I to 5. 

10. Set Z is the set of letters of the alphabet used to spell "«ku." 

EMPTY SET 

A set containing no elements or members is called an empty set or 
the null set. The empty set Is denoted by the symbols 0 or { > (nothing 
between the braces). 

11. Set P Is the set of all whales In Lake Michigan. Set P « ? 

12. Indicate which of the following are empty sets: 

(A) The set of even counting numbers. 

(B) The set of women presidents of the U.S. 

(C) The set of odd counting numbers. 

(D) The set of all cats that fly. 

(E) The set of al I men ten feet tal I . 
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SUBSETS 

Set A Is said to be a subset of Set B if and only if each element 
of Set A is an element of Set B. This Is denoted by A*s B. The empty 
set (0) is also a subset of every set. The maximum number of subset 
combinations in any set Is equal to 2 time , & the pcwe/i determined by the 
number of elements in the set. The number of subsets of a given set is 
found by raising 2 to a power equal to the number of elements In the set. 



E 1 ements 


# of Subsets 


Mathematical Formula 


0 


1 


2° 


1 


2 


2' 


2 


4 
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For example, if Set T = {hat, coat), the maximum possible number of sub- 
set combinations would be 2^ or 4. The subsets of Set T ere: 

{ hat) 

{ coat } 

{ hat, coat } 

0 

13. List all the possible subsets of {I, 3, 5}. 

14. List ten subsets of {2, 6, 10, 14). 

15. List all the possible subsets of {a, b). 

PROPER SUBSETS 

Set A is said to be a proper subset of Set B if and only If each 
element of Set A Is an element of Set B and there is at least one element 
of Set B that Is not an element of Set A. This Is denoted by AC B. 
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For example, the set {a, b, c} has seven proper subsets: 

(a) 

<b) 

{c} 

{a, b} 

{a, c) 

{b, c} 

0 

16. List all the possible proper subsets of {I, 2). 

17. List all the possible proper subsets of {m, n, o, p). 



FINITE SETS 

A finite set Is a set containing either no elements or members or a 
definite number of elements or members. For example, {#, %, &) Is a 
finite set with three elements. 

18. List three finite sets. 
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INFINITE SETS 

An infinite set is a set containing an unlimited number of elements, 
The set of all even counting numbers is an infinite set and may be de- 
noted (2, 4, 6, ...}. The ellipsis means "and 60 on" and is used to 
indicate omissions. Indicate whether the following sets are finite or 
infinite: 

19. The population of Michigan. 

20. The stars in the universe. 

21. The seconds in a day. 

22. The odd counting numbers. 



23. 



All fractions with even denominators. 
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UNIVERSAL SET 

The universal set or universe, denoted as Set U, is an at I -Inclusive 
set oontal ning al I the elements under discussion. The set may change 
from one discussion to another. The universal set may be illustrated 
by use of the Venn diagram. The universal set Is represented by a 
rectangle and subsets by smaller circles. For example: 




In^the above example I I lust rating the universal set. Set U represents 
the set^of all animals in the world and Subset A represents the set of 
a 1 1 cats and dogs. 



COMPLEMENT 

The complement of Set A, denoted A, is the set of elements In the 
universal set that are not elements of Set A. For example, if Set U = 
(I, 2, 3, 4, 5) and Set A = {I, 3, 5), then A = {2, 4). 

Let U = (0, 1,2, 3, 4, 5, 6, 7, 8, 9, 10}. State the complement of 
each of the following sets: 

24. A = {I, 3, 5, 7, 9} 

25. B * {0, 2, 4, 6, 8, 10) 
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26. C = { ) 

27. D = { I , 5, 10} 

28. E * {4, 8) 

INTERSECTION 

The set Intersection of Set A and Set B is the set consisting of 
all the elements which belong to both Set A and Set B and is denoted 
by A n B. For example, if Set A « {a, b, c, d, e) and Set B * {b, d}, 
then A0B = {b, d). 

DISJOINT SETS 

Set A and Set B are said to be disjoint If A 08 = 0. For example. 

If A = {I, 2, 3, 4} and B = (5), then A (IB « 0 and Set's A and B are 
said to be disjoint. 

Compute the intersection of the following sets: 

29. A = {I, 2, 3}, B = {3, 4, 5} 

30. R = {0}, S = {0, 2, 4} 

31. G = {I, 3, 5, ...}, H = {2, 4, 6, .. .} 

32. L = {5, 10, 15, 20), M = {I, 5, 10) 

UNION 

The union of Set A and Set B is the set consisting of all the elements 
In Set A or In Set B or in both Set's A and B and is denoted A U B. For 
example, if Set A = (1,2, 3, 4) and Set B = {3, 4 , 5, 6}, then A U B * 

{I, 2, 3, 4, 5, 6). 
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Find the union of the following sets: 

33. D = {0, 5, 10}, E = {10, 15, 20} 

34. X = {a, e> , Y = {a, b, c, d, e) 

35. P = {§, $, +, 0 = i*> 

36. C = (I, 3, 5), D = {I, 2, 3, ...} 
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